Abstract. SEBS (styrene-ethylene/butylene-styrene) is a hydrogenated SBS used as a compatibilizer of other thermoplastic or as a blend to improve the properties (mainly impact). There is very little information about SEBS's research, independent of other materials. This study focuses on a blend from the provider's SEBS extreme hardness (50% Shore-A 5 and 50% Shore-A 90) in order to analyze the miscibility of mixed materials from the storage of 2 references only. It has been used the thermoplastic elastomer Megol TA® SEBS, whose characteristics make it special due to the wide range of hardness and transparency, and can be obtained blend for industrial applications where nowadays liquid silicone rubber is used. Next step is rheological characterization of the blend, analyzing the viscosity for subsequent mathematical modeling. Finally, in order to reproduce the rheological behavior of materials during the injection process, Autodesk Moldflow Inside 2010 ™ CAE (Computer Aided Engineering) tool has been used with Cross-WLF model parameters, and compared with tests injected.
Introduction
The SEBS (styrene-b-ethylene-co-butylene-b-styrene) is a hydrogenated SBS used as a compatibilizer of other thermoplastic or as a blend to improve the properties (mainly impact).
There is very little information about SEBS's research, independent of other materials. Wright, T. et. al. [1] analyzes the improvement of properties of SEBS at high temperatures by modifying their chemical composition. Similarly, Arevalillo, A. et. al. [2] proposes to study rheological properties of SEBS ground, focusing the analysis on the low frequency mechanical relaxation flow. Finally, Allen, n.s. et al. [3, 4] studies the degradation and stabilization of SEBS and its photooxidation. It has been used the thermoplastic elastomer Megol TA® SEBS, whose characteristics make it special due to the wide range of hardness and transparency. This study focuses on a blend from the provider's SEBS extreme hardness (50% Shore-A 5 and 50% Shore-A 90) in order to analyze the miscibility of mixed materials from the storage of 2 references only. Next step is rheological characterization of the blend, analyzing the viscosity for subsequent mathematical modeling. Finally, in order to reproduce the rheological behavior of materials during the injection process, Autodesk Moldflow Inside 2010 ™ CAE (Computer Aided Engineering) tool has been used (Wolf, H.J. [5] ) with Cross-WLF model parameters (Williams, M. L., Landel, R. F., Ferry, J. D. [6] ).
Experimental
Materials and preparation of specimens. For the development of this study, SEBS thermoplastic elastomer virgin Megol® TA provider's extreme hardness has been used, from the Italian manufacturer Plastiche Applicazioni Industriali, whose characteristics, within the range of SEBS available, make it unique thanks to its range of hardness and transparency.
First step was mixing Megol® TA shore-A 5 and shore-A 90 in a 50/50 weight ratio respectively using a mechanical method. Next step was injecting Megol® TA extreme hardness virgin materials blend in a relation 50%-50%, controlling process variables, in order to compare experimental results with simulated results obtained from Autodesk Moldflow Inside 2010 ™ software.
Methods and measurements.
For the development of this study, SEBS thermoplastic elastomer virgin Megol® TA has been used. The rheological analysis was developed using capillary rheometer ThermoHaake Rheoflixer MT®. Temperatures used in the extrusion of material have been 175°C and 185°C. The processing of the SEBS blend was made in the injection molding machine Meteor 270/75 by Mateu & Solé ®, using in a mold to perform for tensile standard samples tests. Finally, the Cross-WLF model has been chosen to assess the viscosity of material.
Results
The experimental begins with rheological characterization of the blend at two temperatures, 175°C and 185°C, Shear rate was studied in the range of 100 to 10,000 s-1. The rheometer is equipped with three different nozzles, each with 1 mm in diameter, but with L/D relationship of 10, 20 and 30. The tests were performed according to ISO 11443 [7] . It is necessary to carry out at least three measurements of each blend in order to apply the Bagley correction [8] for calculating the overpressure produced by passing the material by the nozzle cylinder. Then, it was removed by determining the real shear rate. Once is available the values of shear stress and shear rate corrected, real viscosity is calculated with the ratio of these two values. The actual viscosity values are shown in table 1 and table 2 , and graphically (Fig. 1) . Naturally, the material has lower viscosity at higher temperatures. 
Advances in Manufacturing Systems
The determination of the viscosity of the material with in null shear is carried out with the expression of Williams-Landel-Ferry (Eq.1, Eq. 2 and Eq. 3):
(1) (2) (3) Where:
Glass transition temperature of the material. Function of the pressure. [Pa·s] Model constant that marks the material viscosity, in null shear conditions, at material glass transition temperature and atmospheric pressure. [K] Model constant that marks the glass transition temperature of the material at atmospheric pressure. The model is as follows (Eq. 4, Eq. 5 and Eq. 6):
To determine the dependent parameters of the model (n, τ*, D 1 , A 1 ) has been applied minimization criteria of chi-square function. To validate the usefulness of the proposed model is compared the values of viscosity obtained by the theoretical model with the viscosity values of blend used for testing ( Fig. 2 and Fig. 3) . 
Conclusions
This study focuses on a blend from the provider's SEBS extreme hardness (50% Shore-A 5 and 50% Shore-A 90) in order to analyze the miscibility of mixed materials from the storage of 2 references only. Rheological characterization of the blend and Cross-Williams-Landel-Ferry model results are much approximated. It allows using software to simulate the SEBS blend behavior.
In addition to this result, experimental validation of calculated mathematical model allows to observe a good behavior of the mathematical model with respect to the experimental results.
In conclusion, Cross-Williams-Landel-Ferry model is a good approximation to the actual behavior of the blend, which allows us to simulate the process behavior in molded parts, creating blends from the provider's SEBS extreme hardness in order to storage 2 references only.
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